Though the scope of physical medicine has increased during recent years, very little has been heard of its application to diseases of the heart. Since the " Nauheim treatment" by means of effervescing baths and resistance exercises fell into some disrepute-owing to the exaggerated claims made for it and the unsatisfactory results which followed its application to unsuitable cases-the systematic treatment of heart disease by physical methods seems, at any rate in this country, to have fallen very much in abeyance. With the various forms of physiotherapy at our command it should, however, be possible to do a great deal to benefit certain forms of cardiac disorder, and the investigation of this subject becomes all the more important, inasmuch as the drug therapeutics of heart disease are of somewhat limited application, and the general regime of the patient invariably plays an important part in the treatment. Factors such as rest, exercise, fresh air, climate, and change of surroundings are, after all, purely physical in character, and it is worth considering how far their benefits may be increased by more systematic methods of physical treatment.
Baths.-Though the effects on the heart of the different types of bath commonly employed are necessarily indirect, there can be no question that they are very real. In virtue of temperature, pressure, and percussive effects, it is possible to produce important changes in the peripheral circulation, and so modify the load which the heart has to bear. It is now generally recognized that not only the smaller arteries and probably the smaller veins, but the capillaries themselves are capable of active dilatation and contraction, and that the numbers of the latter normally patent at any one time, may be increased manifold by appropriate stimulation. The resilience of the combined peripheral vessels produces an important propuilsive effect on the large volume of blood contained within them, and affords valuable assistance to the circulation generally, and the effects of baths are largely produced by increasing the activity and re-educating the functions of what has been aptly termed the "peripheral heart."
The effects of heat and cold, percussion, &c., produced by baths are not, however, confined to the peripheral circulation. The heart rate, and the rate and depth of MAR.-PHYS. MED. 1 Proceedings of the Royal Society of Medicine respiration, are also affected reflexly through the medullary centres and the vagus. It is common knowledge that as the result of relatively cool applications, either by immersion baths or one of the various forms of douche, the heart beats more slowly, and-owing to the increased length of diastole-more effectively, while the deeper respiration which also takes place, affords valuable aid in the return of venous blood to the right ventricle.
Balneological treatment, especially if combined with the drinking of suitable and appropriate waters, exerts certain important, if indirect, effects on the heart and circulation in virtue of its action on metabolism and excretion. Stimulation of metabolic activity acts in two ways, firstly by the reduction of obesity, which is extremely important, and secondly by ensuring the more complete oxidation and more rapid elimination of toxic metabolic end-products. This not only promotes the nutrition of the myocardium by improving the quality of blood supplied to it, but tends to ease the load imposed on it by relieving the arterial spasm which so frequently results from metabolic toxmemia.
The physiological effects of an appropriate course of balneological treatment in reference to the cardiovascular system may therefore be summarized as follows:
(1) The promotion of a more natural, free, and active peripheral circulation.
(2) Reflex stimulation of the heart itself. (3) More active metabolism, and elimination of toxic end-products. (4) Reduction of obesity.
Massage.-The effects of massage are similar in a way to those of baths, in that the circulation through the skin and subcutaneous tissues and muscles is stimulated, with probably some reflex stimulation of the heart itself.
Exercises.-The determination of the type and amount of exercise allowed in a case of myocardial deficiency forms an important element in the treatment. In serious cases such, for instance, as toxic myocarditis following severe influenza, Schott's resistance exercises may be of value. In other caseb the patient may perhaps be limited to carefully graduated walking exercise. When more active exercise is allowed, it is important to remember that so far as possible, it should be in such a form as affords pleasure or recreation to the patient. As Sir Douglas Powell aptly put it, " the wielding of a salmon rod is a resistance exercise equal to and more amusing than any of those at Naubeim." Whatever the form of exercise allowed it is important that it should not be overdone, and the patient should be warned that symptoms of distress should always be taken as an indication to stop.
Breathing exercises, especially in the form of slow, deep inspirations, with firm contractionl of the abdominal muscle,, are of the greatest value, by emptying the abdominal veins and increasing splanchnic vasomotor tone.
Consider now what types of heart disorder are likely to derive benefit from the methods of physical treatment to which I have just referred. It is obviously important to discriminate carefully between those which are suitable and those which are not. In the first place I would rule out entirely all cases of malignant endocarditis, however chronic in type, and all cases of recent rheumatic carditis. Such cases are entirely unsuitable. Cases of advanced cardiovascular degeneration with serious impairment of the myocardium, anginal attacks, aortic disease, or renal inefficiency are, again, obviously unsuitable. Active physical treatment is more likely to do them harm than good. Thirdly, I should rule out all cases of tachycardia, palpitation, or other cardiac symptoms associated with exophthalmic goitre or hyperthyroidism.
Firstly, among the cases which would appear to be suitable for physical treatment come these in which the heart muscle is debilitated by infection. The importance of infection as a factor in causing cardiac disabilities is not always fully recognized. In some cases the infection, such as influenza or acute tonsillitis, may have been acute and obvious. In many others, however, it may have been slight or even latent, and may be easily overlooked. Such cases, especially in young, active, or 20 540 21 Section of Physical Medicine 541 athletic subjects, are very likely to be attributed to strain, whereas in the great majority of cases strain has very little, if anything, to do with it. If we accept the importance of latent infection in causing myocardial disabilities, two things follow. In the first place any focus of chronic infectionsuch as diseased tonsils, infected teeth, chronic cholecystitis, and so forth-must be adequately dealt with, and that being accomplished, ample time must be given to restore the heart muscle before the patient resumes his normal activities. In the more acute cases it may be necessary at first to confine the patient to bed and limit ihis activities to a course of carefully graduated resistance exercises. In others it may be sufficient to impose a regime of comparative rest at a seaside or other resort. In many, especially in the later stages, the benefits of rest and change may undoubtedly be increased, and the time of convalescence appreciably diminished, by an appropriate course of massage baths, douches, or whatever form of balneological treatment appears most likely to improve the patient's vitality and cardiac tone.
Apart from its physical effects, the moral effects of treatment based on these lines may be of definite value in so far as the patient realizes that instead of being left more or less to his own devices, a systematic course of treatment, designed to meet his particular case, is being adopted to facilitate his cure. The encouragement afforded by treatment on these lines is at times particularly valuable in cases of " D.A.H." type which, though most common in soldiers during the War, are by no means unknown in civil practice.
Functional disorders dependent on extrinsic causes.-Cases of this type are generally regarded as being specially suitable for physical treatment in one form or another, but whether they are so or not depends entirely on the underlying cause. The main symptoms are (1) palpitation, frequently accompanied by an irregular pulse due to extrasystoles; (2) vague symptoms of precordial distress, " fluttering" or even pain in an otherwise healthy heart; and (3) fainting.
The commonest underlying causes are dyspepsia, constipation, possibly associated with a chronic appendicitis or cholecystitis, and the majority of cases show neurotic manifestations and abnormal visceral sensations resulting from sympathetic irritability on the one hand, or vagotonia on the other.
In many of these cases mental and nervous fatigue-the result of overwork, domestic or other anxieties, and so forth-is largely responsible, not only for the cardiac symptoms, but also for the underlying conditions, such as dyspepsia, nervous instability, and lack of vago-sympathetic balance. In such cases, rest, change, regular exercise, and congenial recreation, together with a suitable course of baths and waters, may effect a cure when simple drug treatment carried out under the disturbing condition of the patient's natural surroundings fails in its effects.
Chronic myocardial degeneration.-One class of case for which physical treatment in general, and spa treatment in particular, appear to be specially valuable is the chronic type of myocardial degeneration in its early stages. I say this because the metiology and development of these cases of gradual progressive deterioration of the heart muscle depend on certain factors which are specially influenced by physical treatment. Take the case of a middle-aged man, probably inclined to put on weight, who finds he is becoming unduly breathless on exertion, with precordial discomfort on going up hill. His heart is found to be slightly enlarged, the aortic sound accentuated and the bloodpressure raised. He is out of condition, and has what Sir Douglas Powell called a "stuffy" heart, which, unless effectively treated, will inevitably degenerate. In such a case metabolism is almost certainly defective, and metabolic toxamia causes peripheral stasis. His peripheral vessels, and his capillaries in particular, tend to shrivel and diminish in number; blood requires to be forced at a higher pressure through those that remain, resulting in arterial spasm and an extra load on the heart. Obesity, when present, imposes an extra strain on both the heart and the peripheral vessels.
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Metabolic deficiency, obesity, and sluggishness of the peripheral circulation, with coincident high blood-pressure from arterial spasm, are just those conditions which it is justly claimed are amenable to treatment by a well-conducted " cure," which, in these cases, frequently produces the most valuable results.
In the short time at my disposal I have only been able to enumerate certain principles of treatment and to give examples of certain types of patient to whom those principles may be advantageously applied. I have purposely said nothing about details of treatment because these must be varied indefinitely to suit the needs of each particular case.
The main object of physical treatment is the restoration of function, and if it is to be of any real benefit it must be applied in the earlier stages of disease before irremediable structural damage has been done. I submit that when that is done there are many cases in which it is of great value in the restoration of cardiac efficiencv.
Dr. B. T. Parsons-Smith: It is customary nowadays to divide heart affections into two main groups.
(1) The functional; and (2) the structural or organic.
In both these groups we recognize a defective circulatory reserve, and this, for its improvement, will call for careful discrimination in the method or system of remedial methods we may be disposed to recommend.
Before referring, however, to certain of the latter we may for a moment consider the term " defective circulatory reserve " and its significance. For practical purposes it may best be defined as a condition in which the circulatory mechanism, both in functional and structural heart-disease cases, suffers embarrassment to the extent of producing a characteristic train of symptoms, well described by the comprehensive term " effort-syndrome."
Convincing evidence is gradually accumulating to establish the curative value of physical therapy in the treatment of these synmptoms and it is hoped that the present discussion will be helpful in assessing the more reliable of the numerous remedies which have been from time to time adopted.
Speaking from personal experience, I am inclined to pay special tribute to the efficacy of general massage and graduated exercises in heart affections, and certain points in their modus operandi are deserving of special mention in the present context.
Actually, the sequence of events arising in the cardiovascular system as the result of massage or exercise, admits of a moderately simple interpretation. Early and outstanding local changes are induced in the peripheral circulation, synchronizing with muscular contraction; these include a dilatation of the arterioles, a rise in the capillary and venous pressures, and an accelerated venous current. The effect of this greater venous return is to promote an increase in the filling process of the heart during diastole, thus providing a natural stimulus to the myocardium, which responds by more vigorous contraction and a correspondingly augmented output per beat. Actually, therefore, the result of massage and exercise is an increased heart load and this, if suitably graduated will, in favourable cases, exert a strengthening influence on the myocardium and at the same time materially improve the mechanics of the general circulation. Both remedies must obviously be administered with the utmost caution so that the processes of compensation in the heart and peripheral circulation may be suitably graduated according to the severity of the underlying disability and the patient's past and present exercise tolerance.
In a certain proportion of cases it may be advisable to prescribe respiratory exercises which both theoretically and in practice exert very definite effects on the heart's activities and from the strictly mechanical point of view, alone, there is good reason to credit them with an improving influence on the circulation. the pulmonary excursion; the effect of deep breathing exercises, therefore, is to hasten the venous return, to distend the auricles which reflexly respond by more vigorous and rapid contraction and so to originate an increase in the heart's stroke volume and energy output.
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Proceedings of the Royal Society of Medicine (2) By increasing the range of the respiratory excursion, air stagnation in lungs is obviated, the pulmonary capillaries are more adequately expanded, circulation in the lesser circuit is facilitated and the processes of aeration relatively encouraged. (3) Via the influence of deep breathing and the increased diaphragmatic mobility induced thereby, the circulation in the abdominal organs is augmented, the functional efficiency of the latter is adjusted and the venous return to the right auricle is proportionally expedited.
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The above may be regarded as the outstanding natural phenomena on which respiratory exercises depend for their potential curative properties in circulatory disorders, and of them all one would more particularly stress the stimulating influence on the myocardium of the suitable loading which an increased venous return to the heart provides. As one might reasonably expect, the value of breathing exercises can as a rule be assessed by careful investigation of the patient's symptoms and physical signs; from the point of view of these latter it is obviously essential that frequent MAR.-PHYS. MED. 2 * Proceedings of the Royal Society of Medicine observations shall be made and compared, in order to estimate the degree of improvement or otherwise in the mechanical efficiency of the circulation and that, whenever possible, such observations shall be controlled by suitable tests of exercise tolerance.
I have recently endeavoured to ascertain whether breathing exercises might so influence the myocardial function as to produce significant variations in the electrocardiogram and the preliminary results of the investigation have been _ _ =~~~~~~. . . . . definitely interesting; comparative records from a series of patients at rest and after deep breathing tests have been examined and sundry differences have been observed which suggest that definite alterations, respiratory in origin, may occur in the range of activity of the heart muscle.
In the accompanying curves certain of the noteworthy effects are exemplified. Fig. 1 is the record of a healthy adult, its outstanding feature being an increased voltage of the ventricular (RS) segments after deep breathing; fig. 2 , from a patient 546 26 Section of Physical Medicine with mitral stenosis, shows the characteristically prominent P (auricular) waves of the disease and definite reduction in their voltage after deep breathing; fig. 3 , also from a patient with mitral stenosis, shows similar but rather more clearly defined changes especially in Leads II and III; fig. 4 is a series of curves from an elderly patient with myocardial degeneration whose tolerance for deep breathing exercises was obviously poor, as is strikingly confirmed in the electrocardiograms by the transition from flattening to definite inversion of the ventricular T deflections in Leads I and II.
Dr. T. F. Cotton: Of all diseases of the circulatory system the most common is hypertensive heart-disease, with cardiac hypertrophy and arteriosclerosis as the cardinal features. If we limit ourselves to this type of cardiovascular pathology in its relat,ion to physiotherapy, it will be found that a large field of inquiry can be included in this discussion. We might with advantage discuss the physiotherapeutics of hypertension in its narrower relation to the peripheral vascular circulation. A requirement for such a discuission should be a statement of what is known about the normal reaction of the small blood-vessels of the skin to those physical agents commonly used in the treatment of cardiovascular disease. I propose to consider particularly the cutaneous blood-vessels and their response to mechanical, thermal, and electrical stimulation, for we possess exact knowledge of their behaviour under conditions of experiment that have been simplified and well defined. Lewis and his co-workers have brought together evidence from their observations on the relation of arterial disease to vascular spasm which is relevant to our discussion of high blood-pressure and its treatment by physical agents. There is general agreement that vascular spasm is responsible for some of the symptoms of hyperpiesia or essential hypertension. The cramps in the muscles of the legs, numbness-often with pallor-of the fingers, transient palsies, and aphasias, are symptoms due to ischaemia from arterial obstruction. The essential vascular defect is usually structural, and anatomical changes are the source of the trouble. A contributory cause of arterial spasm, and in many cases a predominant element, is vasoconstriction from vasomotor influences. Lewis has shown that the mechanism of the vascular response is the same whether the stimulus is mechanical, electrical, or thermal. He has demonstrated beyond any reasonable doubt that these physical agents, by liberating histamine, which acts directly on the small blood-vessels and nerve-endings, produce a vasodilatation and increased blood-flow. Having regard to this response of the small vessels of the skin to physical stimuli, it is legitimate to conclude that physiotherapeutic agents, by their direct action on the minute bloodvessels of the skin and the nerve-endings, release a mechanism which may play a. more or less important part in controlling the peripheral circulation.
A very large majority of hypertensive subjects die from heart failure or cerebral apoplexy. Those with heart failure, congestive or anginal, require physical and mental rest. Passive muscular exercise in the form of massage takes the place of active exercise, and is a means of increasing the blood flow in the peripheral vessels; in this way it is effective in lessening the nutritional defects of venous stasis. General light massage may also be prescribed for its sedative action in promoting sleep. Whenever active exercise restrictions are imposed, passive exercise in this form, or graded exercises, are helpful, as in other maladies requiring a prolonged resting regime.
In heart failure of the anginal type we have an expression of cardiac ischEemia from morbid changes in the coronary arteries, and vasoconstriction may form an integral part of the pain mechanism. The nitrites bring relief of pain by their vasodilating action on these vessels. A rise of the deep temperature in the tissues surrounding the heart should produce a local hypersemia, and one might expect an increased blood-flow in the coronary circulation, from vasodilatation. Diathermy is 27 547 Proceedings of the Royal Society of Medicine used with this object. Levine and others have shown, from observations on animals, that heat penetration is slight when intense diathermy has been employed. Clinical experience supports this view that electricity is not effective in controlling anginal pain.
In obstructive arterial disease of the peripheral vessels vascular spasm may be an added factor contributing to a reduced blood-supply to the tissues, and may be a principal cause of ischoemic symptoms. This functional element may be closely related to hypersensitivity of the vessel-wall to cold, and thermotherapy-either climatic or the direct application of heat-is a rational form of treatment to relieve symptoms due to arterial obstruction of this type, although the underlying causes remain.
If we regard the end-results of physiotherapy in terms of blood-pressure readings we shall not record many therapeutic triumphs. No one can deny the useful purpose which the sphvgmomanometer serves in the identification of cardiovascular disease, but until more is known about the significance of this perversion of function, recognized clinically as hypertension, the natural history of the disease should not be followed too closely by this method of examination. It is wrong, in the practical management of diseased subjects belonging to this class, to interpret with too great exactitude the change in the physical signs effected by physiotherapeutic agents. A fall in blood-pressure does not necessarily signify an improved peripheral circulation, and a rise in blood-pressure may be caused by the release of a physiological mechanism which is essential to combat a pathological process.
There is, as I have stated, a vast expanse of unexplored territory beyond the arteriolar fields, where the real work of the circulation is done. Here in this fine capillary meshwork we may find the source of our trouble and the causes of exhaustion, fatigability and other symptoms associated with hypertension. Dr. Geoffrey Holmes described balneological methods of treatment, of which his experience had been gradually gained by the employment of baths in other conditions with which there had been associated such a degree of cardiovascular debility that it had, of necessity, influenced and modified the type of treatment given.
As evidence of the marked effect of warm immersion baths upon the circulatory system, Dr. Holmes referred to the experiments he had carried out with Dr. Whitridge Davies, which showed acceleration of the pulse, maintenance or slight increase of the systolic blood-pressure, and considerable reduction of diastolic pressure. It had also been found that immersion in warm sulphur baths caused more hyperaemia and more prolonged sweating than did immersion in plain water baths at the same temperature. Whilst in Germany both doctors and patients regarded carbon-dioxide baths as first amongst the methods of physical treatment of cardiovascular disorders, in this country douche-massage baths were more frequently used. In the old handbooks it was stated that the Aix douche lowered blood-pressure and the Vichy douche raised it, but when one considered the technique of the two types of douebe-massage-of which the variable factors were temperature, duration, type of jet and pressure with which the water was applied, kind of massage given, and immediate after-treatment, e.g., by warm or cold showers or hot blanket packsit was obvious that either treatment could be given so as to have a stimulating or sedative effect on the peripheral circulation..
Dr. Holmes described the effect of local immersion baths-i.e., immersion of one or more limbs-on the general circulation, and in conclusion drew attention to the value of liver packs in many cases of hyperpiesis. In Harrogate it was customary to give aperient sulphur water along with liver packs as a rapid means of relieving congestion of the liver, and this treatment alone often caused a marked improvement of exercise tolerance in stout dyspneeic patients for whom other balneological treatments might be too severe. 28 548
